Creation of nanoporous SiO2/Si with precipitated Zn using track technology by Dauletbekova, A. et al.
The 21st International Symposium on Heavy Ion Inertial Fusion | July 18-22, 2016 | Astana, Kazakhstan40 | 
Creation of nanoporous SiO2/Si with precipitated Zn using track technology 
A. Dauletbekova*1, A. Alzhanova1, A. Akilbekov1,F. Komarov2, L. Vlasukova2,  M. Ibraimov3, M. 
Zdorovets4 
1 L.N. Gumilyov Eurasian National University, Astana, 010008, Kazakhstan 
2 Belarusian State University, Minsk, 220030, Belarus 
3Al-Farabi Kazakh National University, Almaty, 050040, Kazakhstan 
Institute of Nuclear Physics, Astana, 010008, Kazakhstan 
*Corresponding author: alma_dauletbek@mail.ru 
 
   SiO2/Si structures, produced by thermal oxi-
dizing of silicon substrate. According to ellipsomet-
ric data, thickness of oxide layer is 600 nm. Sam-
ples were irradiated on accelerator DC-60 (Astana, 
Kazakhstan) with Xe ions with energy 133 MeV 
fluence 1×109 cm-2. 
After etching of ion tracks in 4% water solution 
of hydrofluoric acid (HF), a precipitation of Zn was 
performed by chemical and electrochemical meth-
ods, at room temperature. Morphology of SiO2/Si 
surface before and after precipitation was examined 
on scanning electronic microscope (SEM) JSM-
7500F.  
 
 
The surface of Si/SiO2/Zn, (SiO2 /Si irradiated 
with  Xe 133 MeV, 1×109 сm-2), after chemical 
deposition during 1 min. 
 
 
The surface of Si/SiO2/Zn,  (SiO2 /Si irradiated 
with   Xe 200 MeV, 1×109 сm-2), after electrochem-
ical deposition during 7 min. 
Photoluminescence spectrum of SiO2/Si(Zn) 
has a weak peak at 376 nm and sharp peak at 492 
nm. For ZnO, the former is related to emissive exci-
ton annihilation, and the latter is related to oxygen 
vacancy. Thus, it is safe to argue that ZnO forms in 
nanopores during the Zn precipitation process. Lu-
minescence intensity of electrochemically precipi-
tated sample is higher than that of chemically pre-
cipitated sample. Annealing in argon atmosphere 
and in air leads to sudden weakening of glowing of 
the electrochemically precipitated sample, while the 
chemically precipitated sample displays little 
change. Luminescence curve’s form in both cases 
undergoes significant changes after annealing
 
 
 
 
 
 
 
 
 
 
